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(54) WASHING METHOD FOR SEM I CONDUCTOR WAFER 
(57) Abstract: 

PURPOSE: To wash a wafer surface uniformly and 
stably without diluting a washing by injecting 
ozone gas into the washing during the washing 
time. 

CONSTITUTION: A diluted solution, such as gOW96% 
H2S04, NH40H. HCI, etc: is introduced into a 
washing tank 1 as a washing 4 while a pipe 2 
consisting of quartz. Teflon, etc. with a large 
number of holes is mounted to a lower section in 
the tank 1 and ozone can be fed. A heater 3 is 
installed to the lower section of the tank 1, and 
the liquid 4 is heated. Semiconductor wafers 
housed in a jig are dipped: into the tank 1. ozone 
is injected from the pipe 2, and the semiconductor 
wafers are washed, feeding oxygen, ions to the 
liquid 4. Accordingly, since ozone . is a gas. the 
liquid 4 is not diluted, and the oxidation of a 
washing surface is accelerated and hydrophilic 
treatment is executed, thus stab I y conduct i ng 
extremely clean washing. 
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1. Tide of tixe invention Semiconductor Wafer Cleaning Method 

ft) A semlcooductor wafer dcwning method^ characterized in that a semiconductor wafer is immersed in a 
cteaning liquid composed of ammonia, sulfuric acid, hydrochloric add or other substance, whereupon ozone is 
suppUed to die aforenmtioiied cleanhig Hqnid^^ 



3i . Detailed description of die inventk)n 

Field of industrial utilizati<m * v. ^ * 

The presem invention concenis a meflK>d for cl^^ 

method for ckaning semiconductor wafiOT whciein oxygai i^ 

In the past, nttlhods for cleaning saniconductor wafers, as shown in Figme 2. have invoWed nitrodbcAag a 
dikte sotttdoQ conteining 10% or less of such substances »s sulfuric add (HjSO*), «q«»«»««« amaioiJa (NH^OH^ 
hydiodiloiic add (HQ) and hydroflnoric add (HP) into a cleaning vessel 11, and hcanng *» demmg " Z 
ippioxiautely Vft with a heater 12. TTje seancondnctor wafer is cleaned by imnwsing it m fins liquid 13 to 
^dcr to improve the cleaning activity, Mrogcn peroxide (H,QJi is added dnqwise to the^deanrngliiprid 13 
innnediately prior to introduction of the semicondiictor wafei so that oxygai is geneiatedi thereby achieving greater 
cleaning inufomuty. 
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dttctw wafen pertaining to ttie presesit invention is de»cribed below ta 



Has type of method ia common knowledge ». for example, J^bp Un««»«ed (Kokai) Patent 
AppUcatioa No, ShO 59-4«032 (H 01 L 21/304). 

'^'''^^^.t'^^^^^ have ««Utcd ftom the type of tnetl^d des«ibed above. FihO.. the« 
fhe di5adviuee tUt waief i» genetaS due to thortnal decoavosition fesuldng frotn the use of hydiogcn peroxide 
Suites K^^^ 13 » additionrily-diluted. p«Kluctag n«H«ifam 'I^T'^/Jf '^dtv'^^J^J 
;S*e iSfSty Jf the semiconductor wafer. Fot this teason, the defect domty of o«de fihns fimnedby thermal 
oxidation increases. aiMi the surface condition becoincsnoii-unifonn . ^ 

S^SX there is the disadvantage that the cleaning liquid 13 is contaminated by contamuianls cotrtained 
in the liouid because hydrogen peroxide is used, so that a clean cleaning process 16 not ciOT ' ^ , 

" • TO^tf the attenipt^ nsuie to improve cleaning efficiency by incieasing the temperature of the cle^g 
Uquid 13, there is the disadvairtsge that ttieimal decomposition of the hydrogen peroxide wjl acccleialc, and the 
cleaning effects. wiD actually be compromised. • 

Sle^ forsolv^^e_^^U««3^^ ^ . ^ disadvanU««. .^1>ed ^ve «ad ofr«. a^g 

„Kthod for smiconductor wafers wherein past , disadvantages have been dramatieally mmgated by means of 
st^plying ozooc to the cleaning liquid. 

In accordance with die ptesent invention, orone gas is introdticed into die cleanmg liquid 4 dming 
cleaning, so that oxygen can be suppUed in constant quao^es and dibtion of the cleaning hquid 4 can be stopped. 

Wotlckig exanples 

He clcaniaig method for semic< 

"^""^"'a^'mSS'o concentrated sulfuric acid stock soh^tion (H,SO.X ammonia aqneous ^'^^^^ 
hvdrochloric acid (HCl). nitric acid (HNO,) or hydroflnoric acid PF) is dihited to 10% off less ^ » 
cteS Tl?4 into a cleaning vessel 1. where a pipe 2 compo««l of quartz or J'A** « ""^SJ** 
cSI vSel 1 in such a ZZi that ozone (O is blown upwards ftom below. Al^eiter 3 «^^*^^^ 
cS ^1 1 for heating the cleaning liquid 4. With sulfiiric add. heating is perfonned ai 100-140^ whereas 

wlih ammcMiia MUCOUS solutioiL heating » . ^ . 

^TKuctor ^ei thatia lUld on a stand is immersed in this cleaning vessel 1. aid ozone « 
introduc^ so that the semicorHh.c,or wtfer is cleaned wMle supplying «cygen K«ns mto die cleamng 

^'^'^ In this mediod. oxygen ions are contlmioiisly supplied withoat accwnpanymg^u^ of «he fl<^ 
liquid 4 because o«me i, a gas. By this me«as. oxid.^ of the 

tiStoent is earned out. so that an extremely dean clemung process «^_be Pf*>«*1^8«?l^^ 

Characteristic curves used for representing cleaning effects to the cleamng meAod ^ Ae prtaent mvwjon 
aiui a coSS cleaning method axTSrwn in Figure 3. fa con^ djt ^^^^J^Zm * 
Xicia NILOH + 0, TuSd and a method known as a conventional RCA cleanmg method whcrefai NH.OH^ 
H oTusS *e he«^ tempeiatoe has been restricted to 80-90^: in the past due to thetimd decompositio^ of^ 
Sol i^NhnkaiSS^drt^ indicated by the anow 4« to dfluti<m of ^ 
SSraS^b7tl3deco«pos«lio«: HA //•^ow// H,0 + 0*//upwarf. moy.JK 

ho^er ozLe is usedTSrtcleantag cflfecte ate greasy imptoved because heahng can be V^^^^'l^J^Z 
"iStian, the method S^Fe»«>» invention that .employs H^SO^ + O, provides effects that arc snnilar 
iotho»cofcoDVcari<malmc*Qds tiiatcii?)% . 

' • • • * * 

Effect of ^Aemv«^«^ ^ ^ advantage that ozone is used as the source for generating oxygen»«. 

so diat the ctetming Uquid 4 is not dihited, and cleaning is activated by the oxygen ions. As a lesuh, cleamng can be 
reliably and unifbrtnly carried oat at die suilace of die scMconductor wafer. . . , it.^^t 

Secondly, d* invention ha, the advimtage diat orone is a gas. and dms die^ 
the cleailg UqSd 4 wid. contaminants when dns substance U innoduced, so that cleamng can be performed 
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widious containination. . , 

Thinily, the invention has the advantage- that, because ozone is used, oxygen ions can be suK>ued in 

oonstact amomte even if the tenveratuie of the cleaning Uquid 4 is increased* because there b no connection with 

tfxcnnal degradation of HA^ The dcaning effects can thus be increased by two ox w>tctiin^ 

Foimhlyj the invendon has the advantage diat, because ozone is used, liquid needi not be managed, 

which simplifies management from 4e standpoint of safety relative to cases where If,Oj is used 



Briefdescription of the figures ; . ^ . . 

Figure 1 is a cross-sectlonal dxagram describing the cleaxxing metlicxi for sennconouctor wafers pertainmg 
to the present invention. Figure 2 is a cross-sectional diagram describing a conventional method for cleaning 
semiconductor waf^, and Figure 3 is a graph for showing die cleaning effects obtained in the past and with the 

present inveotiofL 

1 Qeaning vessel 

1 

3 Heater 

4 CleaDing liquid 



Figure 1. 
Figure 2 
Figure 3 

1 Cleaning ejOfects (relative scale) 

2 Tempcranire 
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: ;°^r?E™??I-:L^^^^^^^ con^onents,; 28.1 (SANITATION-Sanitary 
K?'io wash a wafer -^f-J -^SriL^^n.^^^^^^^ 

SSS^JSr HCiretc. is introduced into a washing tank 1 as a washing 

K«io , nine 2 consisting of quartz. Teflon, etc. with a large number of 
ts'^iS^teS ioLr s^tlon in the tank 1 and ozone can be fed. 

heater 3 is installed to the low- -J^^^^^f ^^fdippiS^i?: iif" 
4 is heated, ^endconductor wafers house^^ ^^^^^^ 

rrf wi^h^SrfeiSiS^SSg-^'^^^ ^- — rdingly, since 



SO ~ 

IC - 

JC - 

AB - 



ozone 



stably 



is a aas the liquid 4 is not diluted, and the oxidation of a ^^^hing 
sSrJa^ris accelJ«ted and hydrophilic treatment is executed, thus 



conducting extremely clean washing. 
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